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PROBLEM TO BE SOLVED: To improve melt sticking property at a low temp., solvent resistance, liquid crystallinity 
resistance and dispersion stability by treating silica fine particles with a vinyl silane coupling agent and then coating the 
particles with a vinyl polymer coating film and a polymer having siloxane bonds. 

SOLUTION: Silica particles having 0.5 to 15&mu m average particle size with <=2% coefft. of variation in the particle size 
distribution are dispersed in an alcohol solvent to obtain a dispersion liquid, to which ammonia water and a vinyl silane 
coupling agent are added to treat the surface of particles to introduce vinyl groups into the surface of the silica fine 
particles. The silica fine particles are dispersed in a polar solvent to obtain a dispersion liquid, to which a unifunctlonal vinyl 
monomer is added and polymerized to form a vinyl polymer coating film on the surface of the silica fine particles. Then the 
silica fine particles are dispersed in a polar solvent, to which a radical polymn. initiator and a vinyl silane coupling agent 
are added to form a coupling agent polymer layer. The coupling agent polymer layer is then hydrolyzed to form a polymer 
coating layer having siloxane bonds. 
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A3*i4K-iWto«*^+»itt««^) fctt, ^>y 
3>T;l/3^i/ F*/c^©SB^JJB*^W«9*«RS^y 
*Stti^<bJgj£$i*rjS&sS^y iJW^-omm^v J 
-^S*»A"S"SCcbCCJ:») % tr^;l/^>^>*^^y 
> 4 ©SlSiStt * * if x !&9M<D f - 

a»A-r*©#*?*u>. -r&tot. «^K©m^ft^^ 

U *«4Woi>t 2/ 'J a >r F* fcBtOi 

«ftiaefla©^'<--y , ©«*ttLrttfflT*ct3&i-c* 
tt* ofc«B« • snss©«Mc^ y tfS&ST <t b 

aw^tt, s®tc>-7^-^s^A^6/c2s?) 

mmfHMLXi>^\ 

[0 0 5 8 ] ^cfc. T^yttSfcffrr, ^yn>r^ 

3*1/ KB. TiaSJEac^Sh-Scfc^Kitt*^*?^ 
[0059] 

S i (OH) 4 + 4ROH 
S i O, + 2H 2 0 

ffitc^^ s-)\,mnmxxzz fc©-c*ntf«r5c*fjis« 
%c^ 0 ccrffl^cim5^'J3>r^3+i/K 

Si <OR 1 ) 4 asW*Si (R J )„ (OR l ) 4 . n 

(St*. R l *?J:t>'R z «r;u*;i/S$/d*r^;u^ « 
ccttiNK l -5 ©r^*^S*tetifiaB»2 -6 ©r-> 

ib»-C*0, n&il-3©^5t-C^>S 0 ) -C^^ti^fe 

[006 1] ^yn>r;bn*^ F©fiMMlD*^JB*t 
It JJBHBBC"C*StiS^y3>T^3*^F*©« 



(8) 
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&<dt (ORi) *fc« (or, ) ®-®zto 

[0 06 2 ] i/';3>T;l/=»*'>K*/c«*©aJ»*D* 

>^JWc J: **ffi*HI (£IT, r */ 9 7- y > ^miAffiESj 
<bi^„ ) (-Tftto-feia (A) ) ) iHttteJrff/* 

:/7*3*f F*fc»*©8B»tt*»»»©«fli»», 
ex;i^7 ? :/ y > ^Wottfflafic*W-&*;W:b 
■CO. 5«T**PSL<. «KC0. 2 5«T#»SO 

[0064] *«sa«:*ii»t:, **w©«iiaa^ y * 
Ott^UJt^ffi^xg ( a ) ox y ? y > *ffJ«S«: 

tt*wrs^>s# (flAK7^+^*>7>i, ^ 20 

sir^ji/S%Wf sfeor*nt*, c>fr&S6®6ttffl 

[0065 ] ±fS<D tr^wss/^ >^-^'J> y#J<Dit: 

**/*/^> % tfxjvh y £n;l/f tfx;i/hy* 
(/S-^ F=^>) V5>, N-0- (N-tT^;^>y 
;l/73-/x*;|/) -r-T 5 -/r/dbVl/h 'J-* 

trx/iF yr-fe h*i^>5>> T--***yn* 

[0 06 6] t^^Jl/*^^>*y^y>^Wttl«©* 

[006 7] tr-MRS/? v y'V >^J(DflWfflt 
«. 5/y*fMWo»flaHiiSte0 0. 5-5 sy* 40 

;k/m a {cffi^T aWHF* t < , 4*fc 1 3 5 y 

[0068] y *ae^©«is*ffi 

^^-cafflaa^sifi (a) *sr%tk a r&t>tt? 

fi^fcy ;k x£y-;i/ v 2-^n^NV-;l^(D 
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*»tt^©sa© 5 - 3 o f& 

#S8tW-<DffiSlC*t L T 2 - 3 0 (SO 25-30 

fV9>***y>^*i(Wrrs. 2 o 

-8 0'C|ie[CCe^OOl-2 4^fSgg}BM i t^o C 

sate ct o so&as ^ y afttt^osfflfci* tr-n, 

[0 0 6 9] faj£Lft:<£5lC, K-jWR^V**^"; 

«;n>7ii/n !? f^F**ft]"faci*sr#*. tr-;us 
>7 >* » :/y >#mtiMfrftMmBL<om^>> y 3>7 

JVa*5/Ft*»S«*C<b«:a:0, ^yafcttT^ffi 
[0 07 0] XH (B) 

T^xii (B) jcotirttwr*. 

[0 07 1 ] C<DTM (B) "Ctt, ±a®J:^CCUrX 
S (A) £J3feU *Btctf^;VS*5a»A$ti/c^y^ 

*»IK3^t«l^«^*«:»lkS*oo, CO 

•3. ^ffitc^^;l/S^2SA$tifc->y^»&^aM 
[0072] xs<B) rst»*cia&*r*s* , &*t 

. 7*y;t^ 7^y;Pffi©x^7";i/ (^^ 
u-h, ^^V7^yu-F, ^>^7^yi/-f, 

2-x5 L Jl/^+^JV7^y 1/-K ^>^a^+^;U7^ 
yu-h. (8-fcFP+S/x*/b7^yu-h, (3-7 

;l/7^yu-F, T-tFO^^DbW^'JU-h 
U-h, 2 -x^;W*i/;W^^y U- F, istu^ 
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ptm^**y u- h yyj/5*;M**y h 
X trxji,hyxF+5/S/^x ex;uh y^;i,*>? 

C 0 0 7 3 ] ftte, Rtca^fcJ: 5$C, Xtt«£JinK: io 
[ 0 0 7 4 ] XII ( B ) T tt, *H$®£##»££ff']<D 

aWMttcMfr*. 

[ O O 7 5 ] IS ( B ) rfflC^*»l»c5©WC[>RffWt 

#y trx;ut;qy f>* #y ^x;m*ji,x- 20 
^«;x^i/>^>, #'J7*»;jhi, #ytrx 

^7*3 -Jk x*;Hz;Ha-x, bh'D+^Pb^ 

ffigjgfttt r ft < ffittS««igffltt^«ffiji* *>^t?Et> 
x*u>yy=i-;k ^nt'I/>^'j3- 

;k s^x*u>^y a-^k h;x* 

[007 7] ±fBffitt^i«i ur , tftcM^to-* 
coo78] «9HS(Dsnrfts«»tto«iittav y 
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i*teJ:&*<Dm&H&tLXlt % W*ttx*l/>y»j3 
: * : ^^^-^=2 0-6 0MS% : 2 0-40 

[0 0 7 9 ] Sffiftfflft©^ y #a&^£#fift3c5E£«£ 
ffl^Tgtt^a*tC^»3^-S^S5c»)8ll©»JBR»ft^ 
W^tfTI2 U) (n) <D*tfc«cJ:O0fSI© 

[0 080 ] ( -O *f, «jB*Bc»»3c3©W*«)W 
S*r. »«^©WcD?SS3&S2'-15Sa%Sfi<Djg« 

j^«^9*««LT«irEi/y*a»^* 

y*t*S-f-©tRft«itt. «*Slttc*tbr, wsixt* 

[0081] <p) *r. «tJS»c«H«ffl»©vy 
aatt^fcin*.. as«aa69*«i»briwEJ/y*« 

ttf*»f*3li-S. COi*<DfWS5/y*»tt^©»» 

*®®&&mmmtcit l r , #*o<tti^5«tK 

»J<DW^3&««4««K:»UT, »*L<tt2-15«a 

%ccft*g<tT£„ ^ur, UK^y^»tt^-*»liS 

[0 08 21 11 (B) XU. III (A) ©^IffiMffif* 

x^v^nxhy )\>m>T*J3m&mm*. mat 

[0 0 8 3 ] 7^^;w*^Wte»l©8saii«6*. 
tB^tt08Sft»fc» L X 1 - 5 0 *)\>% bt&Ctiffi 
*L/<, 0-3 0*)\>%±?ZCt&tit£l,\<>. 

[0 084] 1^ ( B ) T tt, 9>«ffi^aSfi^S(j*J© 

«m«^«3tifcao^y//»tt j fH±. t 
ftt>^«fls»a^y^ii^^±©^*3iH»cci»± 
■rsci^-c*, j/y^att-^Hnrro^ttttrx^jR 

[008 5] mmtomzmm? *> t , wntnv y * 

< * ex^M£#©««*s/j^ < ft S c i 6 , 



CIO) 

17 

m-©^ y m^m^-xfr^mwj:tmximB 

[0086] mmm\*mm? s t . # y -?-**a 
5 tr- ;wb* -/ v-^osa o jE o$Maa#4>ft < 

ftO. *yv-«o*3*««<ftSfc». ttfWltfiS© 
*Sl>i"J *7®8!riP-e* -jtfc, *J-ft8tlltag**5je& 
ift*. 

[0087]-*, aM*affl*J8AlH*-i'Cc. tt&P* 
J:* 3 (i m«T©J*««tt«©>M t> !/ #a*St*«:8J 
liaB*ttl/fc«&. ainatK»^y*a&?*nt<:i& io 

-K^sn-r. aa*au&ttKw,»£c%. wntc 
y *aa*©tt»*w y v-«i©ss(c*fb-c 

[0 08 8] iC^-C, tfc&#fc<fc*3ym*fflA£Jt 

aa^a^yaatt^oaaw*. 

DDI/ ft < X . ItttttJ^ftlUrottnaa*»a3 * 

r«iR3*i**igaw«. a?«tf5<. a<tjaa#s* 
i»# y e * * c © j: 5 «rtHWbs# y 
*>6ftsam*aaLfcf y fcaa^fcaaa^aafli 
*-<--*io-cm>*»£, 9-zm&mmmm 

ti tf ft h-f . m. «fc o * ElSiHiiMW-aaatt*** 

[oo89] c wc»u aM9«m«fflt>-c^id(Sn 
fsi. 

[ 0 0 9 0 ] xg ( b ) vm^zmmw>m<m<wt 

^aKWA*7'*>, n-^;M;u*^"*>» n- 
Ff'i/juy 3 -x b*is-?a**>?*- 

;l<, «-2-75>'y7i-;i'S5^oF, tr* 
- 2 -«>*/9-TV4X'i?W7 ■< v K. s.*fr**!f 

{b&aa: y7*x;i/y h >J7*-;Uj< if>^© 

c 0 0 9 1 ] is ( b ) (c*w«mke~*$*>r-? 
-©jRflptt. trmsm&oi' y aaa^t & 

[0092] Xg (B) K*itf*#Sttex*jR*y^ 50 
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tesijtej: vawfaMffanis *&»©£»«©*»* 

2 0~8 0'CggE(Cff%-oo, SK»BM*l~2 4a 

ssnfcaot' y *«a-f ©aiiKwaoexjwiM* 

[0 0 9 3 ] IS (B) «Mte5l6fcJ:-»-CJft«S*lS 
fflfll»JS©/f3tt0. 0 1-0. 5nm£-rac£*i» 
*U>. WIBail<Z>*3Mt. #««$*©* 

©as. 7 s;*;i«gHaflH»£ paManfloaa. 
m&*mm*mMg.wt & c t k j: o mrr * c 

[0 094] Xg (B) ©t^-JH:^v-©S^{C#o 

©fitfliast«t^«»ifl§»ffi^ y umtf-icib^xmi, < * 
s < . saaffcttnaas' y *aa*£ <t *>(cs»s« 
«r»fti/-ci»s. ao-c. Xg (B) ©fi£Sts**7 
afc. fiU^iea£Lfcaafttt?*&a<cJ:i>*a 

[0 09 5] »I§tt83/ y ±^©J: 0 

TtfU8»tt**»£Lfc©%. *©***OI« (C) 

KJ:»)*»L.. Xg (C) KflH»Tfc«fcl,». 
[0 09 6] fete. ±^©Xg (A) te&U (B) 

Sir s c t jc «fc o jf f,n5gjfliK^-> y 

ig-c * -5 r «> j: < . rnmmffi 2 jieu:©«a*#j- 4 

[ 0 0 9 7 ] ±^©<t 9 k ur^e^fliSESi' y 
c ais^mmmmu y 

MmsciRm e-A'** ./ -7- =&*n #4 . 
^ctc 7y*;n^a>&Mtij; y=asa»a6?pj©#iST«CB5 

si+t:. sje««t«ecgfyc&2Jis©ffliitt)gi**r-rs« 
[0098] tt&lfc&n*tcKl&ft4>tcM£ 

mas^y^aa^^wrs. cn<cj:»). ewi-r 
stnui ^it* 1 6&* ex JWRa^*a«!WBa s n 
i. 

[0099] c©4*m»a»a5R)0i!i. » 
as»j«. uBBoaaaaijeBJETiBKiBJrJfctot 
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-Sj&ffiB. Ig (B) K*jW**ffiK3£D*. *l/C. 

[0 1 0 0 3 KTTOWcl,re-*JRS£&l*lte>»ffl 

[0101} xg (C) 
Ig (C) B, _k3©<fc 5 (CI, Tig (B) 

sia-c**. 

[0 102] C©Xg (C) t?ffll»6nStrr.;l/^->7 

4wrs^©-c*n«j:<#{c$ij[SttAj:i>j!)i > mum 20 

EIg (A) Tffll^tr^^m^^^f ^^'J^^i 
L,TW^Ufcfc©£|5jDfc©£W4i:i#"C#S. C 

h6©t-;^^7 v 7' y > tmamtcm^x & 

[0103] C©e-^">7>* » 7"'J>i^ti)©S^- 
*tt£l/C«. flf*«Mt«J*li«e. Ig (B) t?tff> 

tiv 7y yvmzmnao-cm-szn s s 
[0104] t©xg (c ) vm^ztiz&vmm, 5 

fffiexg (B) ©SSi»Kfcl>r^nLfcfc©£l5li;«>© 

■r s f y *s»«i^©®tt^*^©»tic^^ttmriaxg 
sb. *>'v-jg^fj(D^Jna{c*fLTi~5 0 0*;i' 

%£-f£©#*?35l/<> #tCl~30 otwtts© 

***?*U>. 40 
[0 1 05] Ig (C) K*rt*4tri;WRS'5>*s7' 
V > y»l©fi£«, -fi&C. iaK2 0~8 0'CgKCC& 
*>fc#6. l~2 4^HgK«#TSC<b«C«t0if*5ia 
5. 

[0 l 0 6 3 c©<fc^(cur. £~;U«S£ttt!a^©± 
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©B*tt. *©xg (D) -c^sns->n+-y->ie^ 
*wrsfi^«c^e.^sMSJi©ifMJ9$cc < i:»3> as 

XMsatr&ctK.j;'). marsc 

[0 1 0 7 3 Xg (D) 
Ig (D) B. ±^©J:5CCl,-CXg (C) 

m-httzwgm*. jn*^B?teffifsxg-c*s. c 
©jjUTk^ftPSSHfcj: f) . tjy7v> tmm£fo>p<Dm* 
nm&m <«*.«. r*3+f #an*»»s 

ft. 3 6fcK*-lt£fiB6«:J:»). »att©s/a**> 

l. 9 y y > mm&Wfr t>ttz> mm 

B. t/p+*>«te***««*f^&tt*aMi£& 
«7K14Sft8©^tA5*D*^S$$nt:->o+-y>*S^«: 

jBfiR-r4^<s«tt<. *©— s©** $ m*»»s*i-ct' 

[0 1 0 8 3 Ig ( D ) fctett-5lm*#IK*5JI«« HyiS 
Xg (C) ■C»e.tifc*v7'y>«7WS^tt:*6**« 

awiW-r-swjitta^y^fRtft^KMu-c. ji5?r> 
*H**»*r»i*»iiMBHU -e©&7>*~r**ffl 

J:l». ttl*»»«:ffll,>ST>*-T©ffifflSB. tiv? 

y>yajfi£#{c*fL-c t jisi o-5 0ooa:a% > 

»$0<B5 0~2 0 0 0«S%©KHrab€.„ 

Jn*#ss, Bbk-H^RiSB. ai^o~7 0-c. «Sl 

<B5~6 0'C. Htc»*L<Bl 0~4 0*C©ffiB-C 

m>. sie^fBB. amo. i-so^b. »*o<b 

1-3 0«pIH©ISH-C**. 

[0 1 0 9 3 Kl£*S7ft, ^icSfo-Ctl^^ilJRO^ 

y *st&T-©^ffitc tf-;ujg->-7 i. t* y > ysij%/> 

■5. 

[0 1103 c©J:?KL«rff e>nfc*^©»8i«S 

^*#fjfcfflffiJii©^^^®l4ttl4«)!l©^«tt 
[01113 

WT^Ai. ^«B. cn^©0^«:J:•orAd:^P,IS^3 

nst>©t?B«ci<». 

[01123 1 

( i ) msmmm-ovsm 
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MPTMS (r-^^^l/ P + i^OfcVH- h=^> 

acco(r»r©Ktt«ft («t rcvfflj tB&E-r*. ) 

0. 9%) 3 0 gZmMLtc. COMPTMS»>'; 
*»tt*tt, MPTMS SttMPTMSfcJftt-S* 
/l/JfCO. 1 5 0f"h7Xb*2/^7>i4riB^a©tt 

[0 113]$/c ( ±B©MPTMS«Hl>'y*aBa : F- 10 

m 1 ixfU>Ma-;H 5 6 0ml £0H£iK«:» 
»SS»Ji LT#'J t^;l/b"P y K> 3 6 

75) 120g*i8WS*fc««t«*Ote. _L 
E<D$HKJiec±E<DM P T M S ffiS'> V AD 

[0 1 1 4] C0#tHfcR:2-2' -7*/fcrx<f 
p-hy;l>6g, xfi/>2 7gteJ:^M^hft8 
0. 8 5g£jQ;L 6 5° -CS#Lfc#6fi£*tfo 

(*:y*y-JU=8 : 2 (flflttfc) ) 5 0 0ml*£ 
tt»t/fc. COS^CCfcoT, MPTMSffiffi^y 

*»tt^©*ffl«ctt#y^^u>JB3&«jBiasti, tfB§» 
va^ac^nMPTMs^^y^ea&i 1 ) *it»s 

JJB©#y^^U>j*tt J f*f J *>f , -2/9>^J: 
[0115] 7 s ^>7 i -^3>^O^(C7K40 0ml 

iffl*Sti\ COi*©±»©#y^^U>»tt-?"*^ 

U WfSK«*tfor, MPTMSJBM^ 

^3 

[0116] ±E©«Kf«MT-«:oi>r*3B!*?« 
* Wfiffl*5. 88/im, CVttttl. 0%~C& 40 

mi>vijMtt*0*aisi&*:imi'X\i>it. tit, 

# y x * U s h-c c > a C i *«■ 5 

n/c 0 ^ur, #y**u>jf£0/&U"Co&#y** 
u><d»¥^^s«, gpc (y;^-u-V3> 

i?OvF^77^-) r©#y**U>&S"C5 50 0 
[0 117] (2) ^JI(C^P+1f>f££*W"f£ffi 
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^ ^ y-;U7 5 0 gic^tJtSSJWT*** -j^t'D 
y F> (MilfttS, ffiA« : K- 9 0, #*fi 
4 07J) 4 5 g*8JBLfc»«fc* ±E ( 1 ) rWRb 

fc*M«w» 1 5 g zm^mmzmmbxftmv 
tc coamuc* 2, 2-77^ (4-^ 

2. 4-t^*n^un~hy;i0 lSgfcJn*, jggp 
Sthfc©^ 3 6CCfcT-;l/»i/'7>*y^'y>^W'C* 
Sr-^^^ T JP+^o»f yy h*s/s/^>7. 
5g«»ttlU 3 0'CCcCifol 2«fimB»Lr^S>#A 

[0 1 1 8] RfcRTSL y*->-*5 0 0m 1 *ft| 
^<D$$#SUT, «ffifc*?:fy>*ffM^*rt> 

^*^-;U3 0 0ml£«JU MW 
tt* ©it», ±«*©l»* 0-Jt©8lf¥ * 7 HIS 0 £ U 

[0119] &tc t m&&M*A<L/s * j-hm&mk 

((*8Ut5/5) 4 5 0mHCS^l/cO^, 2 5MS 
%T >*~7* 15ml **RflHU ^Srft 1 0 B$jffl8l 

[0120] 5JBK78L BtEiH»K:Lr 

[0121] cofBiiawtt^Kio^r. ^SMm^gi 

¥*ttStt5. 9 Mm, CVitttl. o%r*-^ 
®COif$«0. OlMmT^o/Co 

[0122] (3) mm 

±E (2) -ctf^ti^gJ1»g«:^P+^>36^%Wr5 

TEOKHttfCV ^ffiU/c. 
[0 123] (i) SftBttHR 

±e (2) vmhtitc®imm&*i stnm« 

n e B UX^ttSL ZLI-5150-075, JtffiK : 
2. 1 x 1 0 n Qcm) 2 c ctm&L* CtlZAtxtc 
^S^ttEP lt9 0 -C(D*-:/>«: 3 Sffltea-r 5 C £ 

M«UiftOttK(DJtfi!a«« 2 x l 0 11 Q c m"C^> 0 , 
STNS«B^<07C*OitSta2 < lxlO"Qcm*6 

«^^^a^fcL•c(r»«c^ofc. zoctfrh. mum 

[0 124] (ii) WXttf*^ 
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jus (2) vtzztiiLWffim&w&g&imimic 

0Occ©75«xa{cW«IWWH»l nt&KMl 0 
OccSAh. C*i*JWS«5 0kHz. W£150W 

©omtiMi (jmm.ii (*> is©v s 1 5 o ) © 

(F*T*: 5 0 mm (if) x 2 0 Omm («) x 1 

0 0mm ) KSMl/fc. C©f*. 5 0kHz, 

1 5 OW©ffl#:£#T* 1 5flf B Wlfifc#gi£tT C 
©4*. t?fe^t«iibrtt^f ^-JU*fc{3:2-7-D 
MV-A©ffijR7^3-^&*fi*£©ii£i88E. *^tt 10 
«**«!.». i«W«MHt*«*93ll/CtTofc. $ 

fc. S#iSi5fe^m©i5fe^rtKB. ^ffcffi&ti©2/3 
OiSS* , C7K i &5fio/c. 

[0125] ammmiik, wmffl&owsnmifo 

[0 126] (iii) {tftttt&StS* 

±e ( 2 ) -cwehteaMWMtt^o . o 2 g 
tCTa^rai^-c. ^jMi'j s Ftffla*iR43— > 20 

yurfca>fc2tSt©#5;*«±(Cffc:ftt,fc. -UOttv 
1 2 0-C©*-^>*-C2B$[igJra&*!LfflU fi& 

h6©2ft©#5Xffi£#ffl3S3«:lKf5ttW. ^7X« 
©±E*> <=>± 1 c m©<iH«: 4 5 S©ftg-C^^xe>; 

kg/cm'«)EAt:30#»*Wfc. 

J:Oa^^*gtBl/fc. 30 
[0127] tft?«9¥ (%) = (^S*'XP^gr#W^ 
©&7^/^#Xi>fc*tfl:m©&7-«) x 1 0 0 

■e©tem. «sMasn/c**7^«©iE[^#^«i 00 

■CB, gl^??$#0%T£>') > 8fJ!i$g&7-#£<@ 

[0128] (iv) ^S-b;WCteWSffFffli 

I JOmmiJvZgm (3 0x24xi. lmm)£ 

mnb. iTojakK^y-rs F*ra#«Efwiu 25 40 

0-C-C9 O^fiJtTSCiCCfcf)^';-/ 5 FEfaJg£JI5 
/&Ufc„ ycCC±T»ffi-C«^* i 2 4 0' 9 4 X YOCtsiZ, 
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